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摘 要 
交通标志牌作为一种重要的交通基础设施，可以为驾驶员和行人提供道路指
引信息，规范驾驶员行为的同时也起到了便利交通、保障安全的作用。道路交通
标志检测作为智能交通领域的一部分，对改善交通安全有着重要意义。车载三维
激光扫描系统能够快速采集到道路地面以及两旁地物的点云，包括真实的地理空
间信息和回波反射能量，其中回波反射可以反映物体表面的材料特性。因此，利
用移动激光雷达技术对城市道路目标进行采集是非常理想可行的方式。本文提出
了一种基于激光扫描点云的交通标志牌检测技术。主要研究工作如下： 
(1) 对激光扫描点云数据进行预处理。研究了包括噪声点去除，空间数据索
引的建立，地面滤波等预处理工作，为算法提供高效的数据结构以及索引查询。 
(2) 提出了基于反射强度和形状特征相结合进行交通标志牌检测的方法。基
于反射强度的检测方法利用交通标志牌在点云中的高强度特性进行检测。基于形
状特征的检测方法通过识别杆状物，分析杆状物中非杆状部分的维度特征，提取
出具有面状维度特征的目标物作为所要检测的交通标志牌。最后将两次检测结果
进行叠加和合并形成最终的检测成果。 
(3) 提出了一种对常见交通标志牌的形状分类算法。根据圆形、矩形和三角
形对检测到的交通标志牌分类，我们可以直观的区分交通标志所传达的警告、禁
令和指示信息，并且使进一步的识别过程更加简单。根据聚类的凸包与最小外接
圆与最小外接矩形的比例，基于交通标志牌的几何形状识别圆形和矩形交通标志
牌。基于三维形状上下文，分别构造待分类目标与模板的形状上下文，根据待分
类目标与模板的相似度识别三角形交通标志牌。 
本文提出的算法在四个测试数据集上进行测试，测试数据集路段全长超过 
10km，实验结果中交通标志牌检测的平均召回率达到了 95.7%，平均正确率达
到了 92.3%，验证了本文提出的交通标志牌检测算法具有较好的检测结果以及较
高的应用价值。 
 
关键词：移动激光扫描；交通标志牌检测；形状分类  
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Abstract 
As an important transport infrastructure, traffic signs can provide guide 
information for drivers and pedestrians, standardize the behavior of the driver and 
ensure safety at the same time. As part of intelligent transportation, road traffic sign 
detectionhas important significance for improving traffic safety.Vehicle-borne laser 
scanning system has the ability to collect point cloudsof road and terrain on both sides 
of the groundquickly, including the real geographic space information and echo 
reflection energy, which can reflect the propertyof materialsurface.Therefore,Mobile 
laser scanning (MLS) is a promising technology for rapid 3D mapping of road. In this 
thesis, a road traffic sign detection and shape-based classificationmethodbased on 
laser scanning point clouds is presented.The main work is as follows: 
(1) Laser scanning point clouds datapreprocessing, including noise filtering, 
establishment of the spatial data index and ground filtering, provide efficient data 
structure and search index for our algorithm. 
(2) An automated method to detect road traffic sign in outdoor environments 
using mobile light detection and ranging(LiDAR) and inertial navigation technologies 
is presented. First, traffic signs are detected based on the intensity attributes, as traffic 
sign intensity has significant difference with other objects in point clouds. Second, a 
traffic sign detection method based on shape feature is applied, which recognizes 
pole-like objects (PLOs) from raw point clouds and extracted by Principal Component 
Analysis. Finally, the two detection methods are combined to form the final detection 
result.The proposed algorithm can make up the defects of detection algorithm based 
on reflectance intensity, which could miss some cases whenthe traffic intensity cannot 
bedistinguishedfrom othertargets in point clouds, and perform mutual authentication 
of the two methods. 
(3) Traffic signs are classified according to their shape, which is circular, 
rectangular and triangular respectively. After classification, we can distinguish the 
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message traffic sign conveys, such aswarning, ban and instructions, more directly. 
And this step makes further identification process more simple.Based on area ratio 
between convex hull and minimum enclosed circle, minimum enclosing rectangle, the 
circular and rectangular traffic sign cluster can be recognized.Based on the three 
dimensional shape context, the shape context of target and template are constructed 
respectively, the triangle traffic sign can be recognized according to the similarity 
between target and template. 
The proposed approach was evaluated on four datasets with more than 
10kilometers. Experimentalresults show that our traffic sign detection method 
achieved an average recall value of95.7% and average accuracy of 92.3%. 
Experiments demonstrate the feasibility and effectiveness of the proposed method in 
detecting traffic signs from mobile LiDAR point clouds. 
 
Key words ： Mobile Laser Scanning; Traffic Sign Detection; Shape-Based 
Classification 
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